Monoclonal antibody-based enzyme-linked immunoassays for the measurement of palytoxin in biological samples.
Mouse monoclonal and rabbit polyclonal antibodies were produced against conjugates of keyhole limpet hemocyanin and chemically defined palytoxin haptens. Palytoxin haptens were produced by derivatization of the primary amino group with sulfosuccinimidyl 4-(N-maleimidomethyl)cyclohexane-1-carboxylate or succinimidyl 3-(2-pyridyldithio)propionate. Selected antibodies were used to develop five palytoxin-specific enzyme-linked immunoassay formats for the quantitation of palytoxin in biological matrices, including crude extracts of Palythoa tuberculosa. The formats developed include an indirect competitive inhibition enzyme-linked immunoassay, two types of direct competitive inhibition enzyme-linked immunoassays, and both indirect and direct sandwich enzyme-linked immunosorbent assays. The sandwich enzyme-linked immunosorbent assays are capable of detecting as little as 10 pg palytoxin per test, but may be subject to matrix interference. The direct competitive inhibition enzyme-linked immunoassays detect as little as 30 pg palytoxin per test with a total assay time of only 4 hr. The enzyme-linked immunoassays do not cross-react with the other marine toxins tested, but do cross-react with certain non-toxic, treated preparations of palytoxin. The enzyme-linked immunoassays were used to quantitate palytoxin in P. tuberculosa extracts and to monitor toxin isolation. These enzyme-linked immunoassay systems can substitute for the mouse bioassay of palytoxin, providing a rapid, sensitive, and accurate means of toxin detection.